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PREPARATION OF THIS PAPER 



This document has been prepared as part of FAO f s Regular Programme activities, and aims to 
review all the available information on the biological features of the major marine resources in 
the region where intensive fishing has been carried out and where the establishment of a firm basis 
for rational management is therefore required. It also focuses on the preparation of geographic 
maps of important features of the major resources and fisheries to provide visual material for both 
resource assessment and management purposes. 
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1. INTRODUCTION 

The waters in Southeast Asia constitute one of the most productive areas for commercial 
fisheries in the world oceans. The total annual catch from the region has increased steadily 
throughout the years and has reached about 6 million tons recently, which accounts for about 
10 percent of the world total marine production* 

Although all nations in the region have traditionally harvested marine resources in their 
coastal waters, the history and the current status of the fisheries vary greatly from country to 
country. For instance, trawl fishing was first initiated in Thailand in the early 1960s, followed 
by Malaysia and Indonesia, while in the Philippines fishing for pelagic fish developed faster. In 
Kampuchea and Viet Nam, on the other hand, marine fishing has not developed well in recent years, 
due mostly to political disturbances. In Burma and Brunei, marine fishing has not been particu- 
larly intensive until recently. The same is true for East Malaysia, with the exception of shrimp 
fishing in Sabah. The historical development process and the current status of the fisheries in 
the region are reviewed in detail in another FAO publication (Shindo, in preparation). 

Because of the development of these fisheries, many resources of the coastal waters of the 
region have become heavily exploited. Some stocks, especially demersal fish resources in nearshore 
waters, are believed to be over-exploited, and many coastal pelagic fish resources in shallower 
waters nearly fully exploitated in recent years. Under these circumstances, many countries have 
established several regulatory measures aiming at both the conservation of their resources and at 
the resolution or alleviation of the conflicts between fisheries and fishermen. On the other hand, 
it is believed that several other stocks in the region may not be fully exploited, and increased 
catches can therefore be expected from those stocks, especially in offshore areas. 

In connection with the extension of national jurisdiction to 200 miles, the proper assessment 
and rational utilization of shared stocks, have recently become significantly important for both 
research and management purposes in the region. There is no doubt that international cooperation 
is critically important in the future to ensure better assessment and management of these 
resources. 

Despite the serious state of many coastal resources in the region as mentioned above, explicit 
assessment has scarcely been made due mo&tly to the paucity of the biological information on the 
resources and the lack of adequate catch and effort data. Thus, it is considered to be the right 
time to review the biological information available so as to identify the gaps between present 
knowledge and the requirements for the future. 

This paper presents a compilation of all available Information on the coastal fish resources 
in the region, covering both important biological features and fisheries. The definition of the 
sea area employed in this study is given in Figure 1, and the bathymetric conditions of the area in 
Figure 2. The biological data are presented in both tabulated forms (Tables 1-6) and maps illus- 
trating the geographic distribution of the resources and the migratory/displacement patterns of 
major species (Figures 3-21). Oceanic resources, such as skipjack and larger tunas, are excluded 
from this study, although the fishery has been quite intensive in the eastern part of the region in 
recent years. They are widely distributed in the Pacific Ocean beyond the border of this particu- 
lar region, and are highly migratory in nature. The biological studies on these fish have been 
carried out by several tuna-fishing countries and international organizations, and the review of 
these studies is therefore beyond the scope of this particular study. 

It is expected that the research institutes in the countries concerned will identify, from the 
information provided in this paper, the priority areas for their future research. It is also hoped 
that the paper will be useful for fisheries administrators in planning the proper management and 
development of the fisheries in their countries. 

2. SOURCES 

Data and information have been collected from both published reports and unpublished documents 
in various institutions and organizations in the region. Some have also been collected orally 
through interviews during the visit of the authors to national institutes in Hong Kong, Indonesia, 
Malaysia, the Philippines and Thailand. Visits were also made to several international 
organizations such as the Southeast Asian Fisheries Development Center (SEAFDEC) in Bangkok, the 
International Center for Living Aquatic Resources Managment (ICLARM), and FAO/UNDP South China Sea 
Fisheries Development and Coordinating Programme (SCSP), both in Manila. 
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It should be noted here that substantial additions and revisions of the information collected 
by the authors were made by the participants of the FAO/SEAFDEC Workshop on Shared Stocks in 
Southeast Asia held in Bangkok during 18-22 February 1985 (FAO/SEAFDEC, 1985), where the interim 
draft paper of this study was submitted for discussion. 

The list of all the publications and documents referred to in this review is given in the 
References at the end of this paper. The specific literature to refer to in each of the species 
group or species is given in each of the following sections, sub-sections and tables in the paper. 
However, a few papers that have been used on a global basis throughout the study are given here. 
These are Morgan and Valencia (1983) and Wyrtki (1961) for resources/fisheries/environment in 
Southeast Asia, Marr (1976) and Tiews (1976) for resources /management in Southeast Asia, Shindo and 
Chullasorn (1980) for resources/fisheries in Southeast Asia, SEAFDEC (1984) for fishery statistics 
in Southeast Asia, FAO/SEAFDEC (1985) for shared stocks in Southeast Asia, Beales et_ aK (1982) for 
resources/fisheries in Brunei, Blanc (1960) and FAO (1980) for resources/fisheries in Kampuchea, 
Burma (1982) and Khin (1948) for resources/fisheries in Burma. 

3. AREA EMPLOYED AND ENVIRONMENTAL CONDITIONS (Figures 1 and 2) 

The marine waters covered here fall entirely in the tropical zone of Southeast Asia. They are 
composed of several major seas and straits (Figure 1), namely the Andaman Sea in the west, the 
Strait of Malacca, the South China Sea, the Java Sea, the Arafura Sea, the other Indonesian waters 
including the Makassar Strait, the Molucca, Flores, Savu, Timor and Banda Seas, the Indian Ocean 
along the Indonesian archipelago in the south, the Celebes Sea, the Sulu Sea, the other Philippine 
waters such as the Sibuyan, Visayan and Mindanao Seas, the Pacific Ocean along the Philippines to 
Indonesia coasts in the east and the Formosa Strait in the north, which connects the region to the 
East China Sea further north. 

Twelve countries bordering on the region are all traditionally fishing nations though the 
magnitude of fishing effort varies from one to the other (Figure 1). They are Brunei, Burma, China 
including both the mainland and Taiwan Province, Hong Kong, Indonesia, Kampuchea, Macau, Malaysia, 
Philippines, Singapore, Thailand and Viet Nam. 

Bathymetric conditions divide the region roughly into two parts, namely shallow and flat areas 
in the west where wide continental shelves have been well developed and deep sea areas in the east 
with narrow continental shelves and steep slopes (Figure 2). The former include the Strait of 
Malacca, the southern part of the South China Sea including the Gulf of Thailand, the Gulf of Tong 
King, the northwestern part of the South China Sea, the Java and Arafura Seas, while the rest of 
the region are covered by the latter. These characteristics principally determine the occurrence 
of exploitable resources. For instance, there are abundant demersal fish and shrimp/prawn 
resources in the former areas and oceanic fish resources such as skipjack and larger tunas in the 
latter. 

The climatic and oceanographic conditions of the region are generally governed by the tropical 
monsoon regime (Wyrtki, 1961; Marr, 1976). The waters are also strongly influenced by the inflow 
from the neighbouring seas and oceans in accordance with the change in monsoons. For instance, 
during the northeast monsoon the water from the Pacific Ocean and the East China Sea move into the 
area through the northern part of the South China Sea, while during the southwest monsoon from both 
the Pacific and Indian Oceans through the southern part of the region, although the magnitude is 
smaller than the former. 

The surface sea current in the region changes its direction completely in accordance with the 
two monsoon seasons, with the exception of the Malacca Strait where waters flow always in a 
northerly direction, although the intensity varies according to the season. However, seasonal 
changes in water temperature are very slight. The temperature usually ranges between 24 and 29C 
throughout the year, Q with the exception of the northern part of the South China Sea where it 
decreases to below 24 C in winter due mostly to the inflow of cold waters from the East China Sea. 

These are the distinctions in the environmental characteristics of the region that determine 
the species and ecological features of the resources. The region-specific features of the 
resources, which have been derived from the above-mentioned environment in the region, are the 
multispecies nature of fish community; the fast growing and early maturing of the Individual fish 
with relatively short life span; and the multiple or almost all year-round prolonged spawning. 

The region is also characterized by the abundant distribution of coral reefs, especially in 
the western-most and eastern parts, while mangroves are numerous where there is substantial 
discharge of fresh water. These environments also play an important role in enhancing the 
productivity of the coastal waters, providing favourable conditions for spawning and nursing of 
many fish and shrimp resources. 
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4. OCCURRENCE OF MAJOR SPECIES GROUPS AND SPECIES (Table 1) 

The list of the major species groups and species reported to have been found in each of the 
national jurisdictional waters is given in Table 1. For pelagic fish, 46 groups have been 
identified and 29 species of commercial value have been confirmed to be commonly distributed; for 
demersal fish, 39 groups and 36 species; for shrimps, 8 groups and 13 species; and for squids/ 
cuttlefish, 8 groups and 6 species. The information in the table was collected from the many 
references mentioned in the other sections and tables in this paper. 

It should be noted, however, that the checklist shown in Table 1 is still incomplete for many 
species in some local waters as there has been insufficient research and study on the identifica- 
tion of fish species. Therefore, the blank columns in Table 1 do not mean the lack of species in 
that specific water but should be read as it being uncertain whether the species really occurs or 
not. The situation is particularly weak for squids and cuttlefish, which may be the result of the 
little research made so far due to the unpopularity of these resources in many countries, with the 
exception of Hong Kong and Thailand. 

Despite the incompleteness of the above checklist, the table as a whole gives a cleai picture 
of the multispecies nature of the major resources in the region with a number of species groups and 
species in each of the fish type categories. 

5. IMPORTANT BIOLOGICAL FEATURES AND PARAMETERS OF MAJOR SPECIES (Tables 2 to 6) 

The data and information on the important biological features of the major species are given 
in the subsequent tables, together with the substantive studies to be referred to for each species. 
They comprise 24 species of coastal small pelagic fish (Table 2), H king mackerel and three species 
of coastal tunas (Table 3), 42 species of demersal fish (Table 4), 18 species of shrimps (Table 5), 
and 11 species of cephalopods (Table 6). Some parameters vary according to the localities where 
sample specimens were taken, which may derive partly from the difference in ecological features 
caused by the various environmental conditions (e.g., spawning and growth) and partly from the 
magnitude of fishing Intensity (e.g., mortality). For this reason, the results of the studies are 
given in these tables by country, locality and occasionally even by the scientist involved. 

The data appear to be plentiful wh->n taking a glance of the tables. However, it should be 
noted that their quantity and quality vary greatly according to the area surveyed. Such an 
imbalance in knowledge in the region is commonly observed in many species but is particularly 
serious for some specific species groups, e.g., coastal tunas and cephalopods. 

Both the pelagic and demersal fish resources in Southeast Asia have become very important for 
commercial fisheries in many countries during the past two decades. The fisheries research 
institutes in those countries initiated intensive studies on their resources and have carried out 
quite a lot during the past twenty years. These activities have covered a number of important 
resources including two species of mackerels, three of round scads, four of anchovies, three of 
sardines, one of king mackerels, two of pony fish, two of threadfin breams, one of bigeye snappers 
and two of lizard fish. Apart from these species groups, information on the biology and ecology of 
shrimps and cephalopods is still limited. More intensified research and study are awaited in the 
immediate future for these resources. 

6. GEOGRAPHIC DISTRIBUTION OF HABITAT, SPAWNING AND FISHING GROUNDS OF MAJOR SPECIES GROUPS 
(Figures 3 to 21) 

The information on the distribution of resources, fishing grounds, concentration of abundance, 
spawning grounds and estimated migration pattern are shown in Figures 3-21 for the selected species 
groups of commercial value. 

Several criteria were employed in selecting the species group to be illustrated in these 
figures, based mostly on the fact that they are important species for commercial fisheries, i.e., 
the larger quantity of the catch taken from the sea, the higher market price and the higher utility 
for foreign trade. The others included in the mapping are not being intensively or widely exploited 
at present; however, they are believed to have a large potential harvest for future exploitation. 

The following sub-sections give annotations and interpretations for each of the figures 
provided in this study. 

6.1 Coastal Pelagic Fish 

The exploitation of coastal pelagic fish resources started a long time ago in Southeast Asia, 
before that of demersal fish resources. However, the number of species harvested has been con- 
siderably smaller than that of demersal fish. The mo&t important species of commercial value are 



commonly found throughout the region, and include such genera as Rastrellige r . Decapterus , 
Sardinella, Stolephorus. Scomberomorus, several genera of carangids other than Decapterus and 
coastal tunas mainly composed of Euthynnus, Auxis and Thunnus tonggol. Mapping of the geographic 
distribution has been made for the seven major species groups: mackerels (Figure 3), round scads 
(Figure 4), sardines (Figure 5), anchovies (Figure 6), carangids (Figure 7), king mackerels 
(Figure 8) and coastal tunas (Figure 9) 

The literature referred to in each of these species groups is given in each of the 
sub-sections. However, the following literatures have been used on a broader basis covering 
multiple species groups. 

(1) Resources assessment: 

SCSP (1978a) for South China Sea and SEAFDEC (1982) for Southeast Asia with emphasis on 
shared stocks. 

(2) Resources and fisheries: 

Menasveta, Shindo and Chullasorn (1973) for South China Sea, Boonragsa (1984) for the 
Andaman Sea, SCSP (1976, 1976a) for the Malacca Strait, Department of Fisheries, Thailand 
(1984), Menasveta (1980) and Supongpan e al^. (1982) for the Gulf of Thailand, Fisheries 
Research Institute, Malaysia (1984) for Malaysia, Departemen Pertanian, Indonesia (1983) 
for Indonesia, SCSP (1979) for the Java Sea, Sujastani (1983) for Sumatra, Uktolseja et_ 
.aj.. (1979) for Sulawesi, SCSP (1976b) for the Visayan and Sibuyan Seas, SCSP (1977) for 
the Sulu Sea, the Bohol Sea and the Moro Gulf, SCSP (1978b) for the Pacific coast of the 
Philippines, SCSP (1979a) for the north and west coasts of Luzon, and Chung and Chiu 
(1980) for Hong Kong. 

(3) Resources research: 

Aglen t al. (1981) for Malaysia and FAO (1975) for Viet Nam. 

(4) Resources and biology (general): 

Dwiponggo and Pauly (in press) for Indonesia and Ingles and Pauly (1984) for the 
Philippines. 

(5) Larval survey: 

Vattanachai (1974) for South China Sea, Chayakul e_t aj.. (1983) for the Gulf of Thailand 
and Ordonez e_t a_l. (1973) for the Philippines. 

6.1.1 Mackerels (Figure 3) 

There are three species of mackerels commonly found in the region (Table 1): Indo-Pacific 
mackerel or short mackerel (Rastrelliger brachysoma). Indian mackerel (R. kanagurta) and island 
mackerel (R. faughni). The first species is abundant in the coastal waters, while the second and 
the third are distributed more in offshore waters throughout the region. They are caught mainly by 
purse seine and gillnet, and occasionally by trawl. The fishing ground extends widely over the 
coastal waters in the region (Figure 3). It is noted that these three species are generally com- 
bined in fishery statistics Jn many countries as fishermen usually do not separate their catches 
for marketing. 

Extensive studies on the biology and ecology of mackerels have been carried out for 
R. brachysoma and R. kanagurta in many waters, including the Gulf of Thailand, the Mergui 
Archipelago, the Andaman Sea, the Malaysian waters, the Java Sea and the Philippine waters. The 
biological features and parameters of mackerels are shown in Table 2, and their seasonal migratory 
patterns estimated from tagging experiments are given in Figure 21, The result of tagging also 
indicated that there may be a fairly long-range movement of R^ brachysoma from the southern part of 
the west coast of Thailand to the west coast of the Malaysian Peninsula. This supports the 
hypothesis that the mackerel along the Andaman Sea coast is composed of a single stock being shared 
by the two or more countries bordering the sea. 

In addition to the references already specified in Sections 2 and 6.1, the following 
literature refers specifically to mackerels in the region: Collette t al. (1983) for the entire 
region, SCSP (1978) for the South China Sea, Boonragsa ejt aU , (1984), Bussarawitch (1984, 1984a, 
1984b), and Druzhinin (1968) for the Andaman Sea, Chong and Chua (1974), FAO/UNDP Bay of Bengal 
Project (1985) and Pathansali (1961, 1967) for the Malacca Strait, Boonprakob (1965, 1967, 1972), 
Chullasorn (1979), Dhebtaranon and Chotiyaputta (1974), Somjaiwong et al. (1970), Suchondhamarn et 
al. (1970), Suvapepun and Suwanrumpha (1970), Tabtimtai (1968), Tantiswetratana (1979) and 
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Vanichkul and Hongskul (1965) for the Gulf of Thailand, Ghee (1980) for Malaysia, Gafa (1982) for 
the Makassar Strait, Sujastani (1974) for the Java Sea and Tan (1970) for the Manila Bay. 

6.1.2 Round scads-^ (Figure 4) 

Round scads in the region are represented by eight species of the genus Decaptcrus (Table 1). 
Among them, shortf in scad (D v macrosoma) and white tip scad (D. ma ru ad si) are the most common in 
many waters in the region. In Burmese waters Indian scad (D. russelli) is considered the most 
abundant species. However, there has been much confusion between D^ russelli and p. maruadsi in 
many of the countries. It is Impossible to examine the biological features for these two species 
further in detail unless the problem of species identification is sorted throughout the entire 
region. Under these circumstances, the catch statistics for round scads have generally been 
compiled on a species-combined basis. Similarly, for the other five minor species, the 
establishment of species Identification and the confirmation of their distribution in this 
particular region are urgently awaited from a biological point of view. They include stout redtail 
scad (D. kurroides), mackerel scad (D. macarellus), amberstripe scad (D. muroadsi), temperate scad 
(D. scombrinus) and slender redtail scad (D. tab! ). 

Round scads are widely distributed in the region as is shown in Figure 4. They are caught by 

various types of purse seines, bagnets and gillnets in the offshore waters. There is a possibility 

of expanding the fishing on round scads to many parts of the region where it has not been intense 
and where the resources are believed to be abundant. 

Biological information on round scads is geographically limited, i.e., the Palawan waters, the 
Gulf of Thailand and the Java Sea (Table 2). A recent workshop on shared stocks organized jointly 
by FAO and SEAFDEC recommended, in the light of the importance rf these resources, that further 
research and study on this species group be carried out in the immediate future to meet assessment 
and management purposes. 

The following publications refer specifically to round scads in the region: SCSP (1978) for 
the South China Sea, Wongchitsue (1984) for the Andaman Sea, FAO/UNDP Bay of Bengal Project (1985) 
for the Malacca Strait, Chantarasri (1980), Cheunpan (1981), Chullasorn and Yusukswad (1977) and 
Piyathirathitivorakul (1983a) for the Gulf of Thailand, Atmadja (1982) for the Arafura Sea, 
Sadhotomo (1983) for the Java Sea, Magnusson (1970), Ronquillo (1974) and Tiews, Ronquillo and 
Caces-Borja (1970) for the Philippines. See Sections 2 and 6.1 for global and broader references. 

6.1.3 Sardines- 2 -/ (Figure 5) 

Although sardines in the region are composed of various genera of clupeoids, the fishery has 
depended mostly on the two genera, Sardinejl^l^a and Amblygaster. There are 1 1 species reported from 
the region for these genera, but the major ones are confined to about five (Table 1). 

Among these, fringescale sardinella, (S. fimbriata) , goldstripe sardinella (S. gibbosa) and 
spotted sardinella (A. sirm = S sirm) arc commonly found in almost all the countries in the 
region. It is interesting to see that the Indian oil sardine (^. longiceps) predominates in the 
sardine catch in the Bali Strait. In general, sardines are widely distributed in the coastal 
waters of the entire region (Figure 5). The major fishing gear employed are purse seines, gillnets 
and bagnets. 

Biological studies on sardines have been carried out only for selected waters in the region, 
namely the waters around the Palawan, the Manila Bay, the Java Sea, the Bali and Malacca Straits 
and the Gulf of Thailand (Table 2). 

The following literature refers specifically to sardines in the region: Whitehead (1985) for 
the entire region, Chullasorn (1979a) for the Gulf of Thailand, Dwiponggo (1974), Dwiponggo and 
Uktolseya (1974), Ritterbush (1975) and Sujastani and Nurhakim (1982) for the Bar! Strait and 
Ronquillo (1960) for the Philippines. See Sections 2 and 6.1 for global and broader references. 



\_l The English names employed in this sub-section are those used in FAO species catalogue. 
Carangids of the world, by W. Smith-Vaniz (in preparation) 

2J The English and scientific names employed in this sub-section refer to those defined in the FAO 
species catalogue on clupeoid fishes of the world recently published (Whitehead, 1985) 

3/ See Whitehead (1985) 
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6.1.4 Anchovies (Figure 6) 

Anchovies are commonly distributed in the coastal waters of the region. The fish prefer a 
neritic environment and concentrate in near shore waters, including estuarlne areas. They are 
generally composed of several genera: Coilia. Setipinna. Thryssa, Thrissina and Stolephorus. Among 
13 species of Stolephorus found in the region, shorthead anchovy (S. heterolobus) , and Indian 
anchovy (S. indicus) are considered the most important. Anchovies are highly abundant along 
northern Sumatra, Peninsular Malaysia, the east coast of Thailand, Kampuchea and Viet Nam* The 
fishing grounds are generally confined to the inshore waters along these coasts (Figure 6). The 
major fishing gear employed are llftnets, bagnets and small-scale purse seines with small mesh 
size. 



Intensive studies have been made mostly on the genus Stolephorus in the Manila Bay, the Java 
Sea, the Strait of Singapore, the Malacca Strait and the Gulf of Thailand. The species studied, so 
far include spotty-face anchovy (S. bataviensis ). Buccaneer anchovy ,/(]>. buccaneeri ) , 
Commerson's anchovy (S. commersonii) . shorthead anchovy (S. hgterolobus ) , Indian anchovy 
(S. indicus). Hardenberg's anchovy (S. insularis and S^ zollingeri )(Table 2) However, a firm 
basis has not yet been established for the identification of several species as is shown in the 
footnote of this sub-section. Further study on this aspect, as well as other biological features 
of the fish, is urgently required. 



The following literature refers specifically to anchovies in the region: Whitehead (in 
preparation) for the entire region, Tham (1974) for the South China Sea, Dhebtaranon (1973), Isara 
(1972), Sitthichokpun (1970), Supongpan e aj.. (1984) and Taweesith (1979) for the Gulf of 
Thailand, Tham (1953, 1967, 1967a) for the Singapore Strait and Tiews, Ronquillo and Santos (1970) 
for the Manila Bay. See Sections 2 and 6.1 for global and broader references. 

6.1.5 Carangide-/ (Figure 7) 

The carangids (excluding Decapterus spp. , which have already been dealt with separately) are 
generally composed of a large number of genera and species In this region, 19 and 49 respectively. 
Among these, Atule, Carangoldes, Megalaspis, Scomberoides. Selar and Selaroides are the most 
important groups of commercial value. Due to the involvement of so many species, the mixed catches 
and the difficulties in field identification of species, fishery statistics for this group have 
generally been compiled at the species combined level in many countries. Torpedo scad 
(Megalaspis cordyla) is the only species for which statistics have been separately compiled in all 
the countries concerned. In the geographic distribution of this group reviewed here, however, all 
carangid species have been combined and are shown in Figure 7. 

Under these circumstances, the biological research carried out so far has been limited in 
terms of both the species examined and the areas surveyed, and applJLyes to yellowtail scad (Atule 
mate) cleftbelly trevally (Atropus atropus) , malabar trevally^- (Carangoldes malabarlcus) , 
rainbow runner (Elagatis bipinnulata) , torpedo scad- (Megalaspis cordyla) , bigeye scad (Selar 
crumenophthalmus) and yellowstripe scad- (Selaroides leptolepis) in the Gulf of Thailand, 
Indonesia and Philippine waters (Table 2). 



JY Recently classified as, Stolephorus waitei 

2/ Recently classified as, Encrasichollna punctifer 

3/ Recently classified as, Encrasicholina heteroloba ' 

k] Recently classified as, Encrasicholina punctifer , a synonym of the above. English name is 
therefore not given in this paper. 

$/ The English names employed in this sub-section are tentative as FAO standard names 
(in preparation) 

6/ Hardtail scad at present 

Tj Kuweh trevally at present 

8/ Malabar cavalla at present 

9/ Yellowstripe trevally at present 

10/ Reference, FAO species catalogue on clupeoid fishes of the world FAO Fish.Synop.. (125)Vol. 7, 
Pt. 2 (Whitehead, in preparation) 



The following literature refers specifically to carangids in the region: Termvidchakorn 
(1983) and Tu (1971) for the South China Sea, Bhatia t al . (1979) and Druzhinin and Hliang (1972) 
for the Andaman Sea, Latiff ^t, al_. (1974) and Wahyuono e al. (1983) for the Malacca Strait, 
Naiyanetr (1963), Nupetch (1984), Nupetch e_t al. (1983) and Piyathirathitivorakul (1983) for the 
Gulf of Thailand, Sudradjat and Nugroho (1983) for the Sunda Shelf and Arce (1981) for the Visayan 
Sea. See Sections 2 and 6.1 for global and broader references. 

6.1.6 King mackerels (Figure 8) 

In this group there are three species commonly found in the region: narrow-banded Spanish 
mackerel ( Scomber omorus commerson). Indo-Pacific king mackerel (S^ guttatus) and streaked seerfish 
(S_* lineolatus). They are generally widely distributed in both inshore and offshore waters 
(Figure 8). The juvenile and small fish are often caught by trawl and bamboo stake trap in coastal 
waters while large fish are caught mainly by gillnet, troll and longllne in offshore waters. 
Although the fish fetch a high market price due to the high demand in many of the countries, the 
quantity of the catch has remained rather small compared to the other fish groups in pelagic fish 
resources. 

The biological research carried out so far has been limited to certain areas such as the Gulf 
of Thailand and the Visayan Sea (Table 2). It is believed that the fish migrate widely beyond the 
borders of national jurisdiction in both nearshore and offshore areas. 

The following literature refers specifically to king mackerels in the region: Collette and 
Nauen (1983) for the entire region, Menasveta, Shindo and Chullasorn (1973) for the South China 
Sea, Boonragsa (198A) for the Andaman Sea, Chayakul .et a_l. (1983), Chullasorn, Chatiyaputta and 
Chayakul (1973), Klinmuang (1979), Supongpan (1979) and Supongpan and Chayakul (1979) for the Gulf 
of Thailand, Uktolseja e_t al. (1979) for Indonesia, Chung and Chiu (1980) for Hong Kong and Ingles 
and Pauly (1984) for the Philippines. See Section 2 for global references. 

6.1.7 Coastal tunas (Figure 9) 

The coastal tunas in the region include mostly kawakawa (Euthynnus af finis) , frigate tuno 
(Auxis thazard) and longtoil tun* (Thunnus tonggol). They are abundant and are widely distributed 
almost over the whole region (Figure 9). Until recently, these fish were caught only incidentally 
in the waters around the Philippines, Indonesia, Malaysia and Thailand. Being stimulated by the 
strong demand for the canning industries, which have developed rapidly in recent years, fishing on 
coastal tunas has become one of the important commercial fisheries in these waters. Although the 
resources are believed to be abundant over the entire region, fishing has not been well developed 
in the other areas. Further expansion is therefore quite feasible in many coastal and offshore 
waters of the region. 

Knowledge on the biology of these species is limited mostly to the Gulf of Thailand and partly 
to the Philippine waters (Table 3). 

The following literature refers specifically to coastal tunas in the region: Collette and 
Nauen (1983) and Uchida (1981) for the entire region, Kikawa and Ferraro (1967) for Indian Ocean, 
Kume (1973) for the South China Sea, Bhatia and Boonragsa (1980), Boonragsa (1984) and Yesakl 
(1982) for the Andaman Sea, Chayakul et. al. (1983), Chiampreecha (1978), Cheunpan (1984), Klinmuang 
(1978, 1981) for the Gulf of Thailand, Dwiponggo and Pauly (in press) and Uktolseja et al. (1979) 
for Indonesia, Ingles and Pauly (1984) and Ronquillo (1963) for the Philippines. See Section 2 for 
global references. 

6.2 Demersal fish 

Demersal fish in Southeast Asia comprise numerous species and many of them have been 
commercially harvested. For instance, along the Thai and the Malaysian coasts of the Gulf of 
Thailand, approximately 30 families of demersal fish exist, of which more than 300 species have 
been commercially utilized (Wongratana, 1968). 

It is a distinctive feature of the demersal fisheries in the region that a substantial amount 
of small-size fish of no commercial value are usually caught together with larger fish of com- 
mercial value (Meemeskul, 1982; Shinoda, 1978). It is usually dealt with as "trash fish" by the 
fishermen, and accounts sometimes for more than 50 percent of the total catch, especially in the 
Gulf of Thailand. Trash fish comprise three different species groups: non-edible species 
unacceptable by the fish market, edible species of low commercial value and juveniles of 
commercially important larger species. The third category is of importance for assessment and 
management purposes as it can account for more than 30% of the total trash fish catch (Shinoda, Lira 
and Tan 1978). However, this involves many highly complicated problems in conjunction with the 
multispecies nature of the resources (Shinoda et al. , 1979),' and no immediate solution can be 
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expected, as discussed in the later part of this paper. Trash fish are generally discarded at sea 
immediately after sorting out on board. In a few countries, they are processed as fish meal for 
animal feed and as fish sauce for human consumption* 

Demersal fish are generally abundant on the shallower part of continental shelves with a depth 
range of 10-60 m. Trash fish generally occur on further shallower shelves between 10 and 30 m 
deep. 

The mapping of the geographic distribution of demersal fish has been made for the eight major 
species groups commonly found in the region: pony fish (Leiognathidae, Figure 10), red snappers 
(Lutjanidae, Figure 11), goat fish (Mullidae, Figure 12), threadfin breams (Nemipterldae, Figure 
13), bigeye snappers (Priacanthidae, Figure 14), groupers (Serranidae, Figure 15), croakers 
(Sciaenidae, Figure 16) and lizardfish (Synodontidae, Figure 17). 

In addition to the references mentioned in the following sub-sections on each of the species 
groups, a number of publications refers to multiple species groups on a broader basis. See also 
Section 2 for global references. 

(1) Resource assessment: 

SCSP (1978a) for the South China Sea and SCSP (1976, 1976a) for the Malacca Strait. 

(2) Multispecies resources assessment: 

Pauly and Murphy (1982) for the tropics in general, Pauly (1979) for Southeast Asia, 
Shinoda e_t al. (1979) for the South China Sea with special emphasis on the selectivity of 
mesh-size, and Ritragsa (1976) for the Gulf of Thailand. 

(3) Resources and fisheries (general): 

Aoyama (1973), Shindo (1973) for the South China Sea, DruzMnin and Hliang (1972) for 
Burma, Chantawong e al. (198A) for the Andaman Sea, Wahyuono et, al. (1983) for the 
Malacca Strait, Fisheries Research Institute, Malaysia (1984) for Malaysia, Chua and 
Mathias (1975) for West Sabah, Malaysia, Isarankura (1968) and Menasveta (1980) for the 
Gulf of Thailand, SCSP (1977a, 1977b), for the Sunda Shelf, Departmen Pertanian, 
Indonesia (1983) for Indonesia, Sujastani (1983) for Sumatra, SCSP (1979) for the Java 
Sea, Lai-shing (1968) for Hong Kong, SCSP (1976b) for the Visayan and Sibuyan Seas, SCSP 

(1977) for the Sulu Sea, the Bohol Sea and the Moro Gulf, SCSP (1978b) for the Pacific 
coast of the Philippines and SCSP (1979a) for West Luzon. 

(4) Resources Research: 

Kyokuyo Co. Ltd. (1972) for the South China Sea, Latiff et^ al,. (1974), Pathansali et_ a. 
(1974) and Pong (1981) for the Malacca StraJt, Aglen et_ ad. (1981) for Malaysia, Pong et, 
al> (1976) for West Sarawak, Wongrat.ana (1968) for the Gulf of Thailand, Saeger e_t a 1 . 
(1976) and Widodo (1976) for Indonesia. 

(5) Resources and biology (general): 

Nguyen (1972) and Tu (1971) for the South China Sea, Meemeskul (1978), Pramokechutima 

(1978) and Ritragsa, Dhamniyon and SItthichaikasem (1968) for the Gulf of Thailand, 
Dwiponggo and Pauly (in press) for Indonesia, Martosubroto (1982) for the Java Sea, and 
Ingles and Pauly (1984) for the Philippines. 

(6) Resources/fisheries/biology of trash fish: 

Shinoda, Lim and Tan (1978), Shinoda t al^. (1979) for the South China Sea and Meemeskul 
(1982) for the Gulf of Thailand. 

6.2.1 Pony fish, Leiognathidae (Figure 10) 

There are two genera in this group occurring in the region: Leiognathus and Gazza. The 
former genus predominates over the latter in terms of the number of species involved as it consists 
of about 20 species and their abundance. Among them L. bindus, L^ blochii, L^_ brevirostris. 
L* equulus and L. splendens are very common in the region. They occur in large quantity in shallow 
waters along the coast throughout the region and are caught mainly by trawl (Figure 10). In the 
Java Sea the catch of L. splendens accounts for the largest component of the total catch by 
liftnet. 
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Biological studies have been carried out for several species of Leiognathus in various waters 
such as the Manila Bay, the Samar Sea, the Java Sea, the Malacca Strait and the Gulf of Thailand. 
Results of these studies are shown in Table 4. 

The following literature refers specifically to pony fish in the region: Amaragsa (1968) and 
Vadhanakul (1976) for the Gulf of Thailand and Tiews e_ al. (1972) for Manila Bay and San Miguel 
Bay. See Sections 2 and 6.2 for global and broader references. 

6.2.2 Red snappers, Lutjanidae (Figure 11) 

There a rf, four genera occurring in the region: Lut Janus, Pristipomoides, Caesio-^ and 



Glabrilut janus- . However, Lutjanus is the most important as it Js composed of 24 species. Among 
those species L. argent imaculatus , L^ johni, L^ lineolatus- , L-_ roalabaricus , L._ sebae. 
L sanguineus and L. vitta are commonly found in commercial catches. They are distributed widely 
over the areas but a larger concentration is found in offshore waters in the South China Sea deeper 
than 60 m (Figure 11). There may be similar concentrations in deeper waters in other areas where 
further expansion of fishing would be feasible. This may be most likely on the deeper and untrawl- 
able ground, where demersal resources have never been heavily fished, if suitable fishing methods 
are introduced. 

Biological features have been studied for four species collected from the Strait of Malacca, 
the South China Sea (Hong Kong, Malaysia, Singapore), the Gulf of Thailand, the Andaman Sea and the 
northern Java Sea (Table 4). 

The following literature refers specifically to red snappers in the region: Allen (1985) for 
the entire region, Kangvankij (1970) for the South China Sea, intong (1980) for the Gulf of 
Thailand, and Gafa and Sadhotomo (1983) for South Kalimantan. See Sections 2 and 6.2 for global 
and broader references. 

6.2.3 Goat fish, Mullidae (Figure 12) 

Goat fish in the region are composed of three genera and 14 species. The most common genus is 
Upeneus , in which three species are commonly lound in commercial catches: lh_ bensasi , 
U._ moluccensis and IK sulphureus. They are distributed widely in both the coastal and offshore 
waters. However, they tend to be more abundant in deeper waters. The geographic distribution is 
given in Figure 12. 

Knowledge on the biological features of the fish is limited to a few specific areas: the 
South China Sea (Hong Kong), the Java Sea and the Philippine waters (Table 4). 

The following literature refers specifically to goat fish in the region: Badrudin (1978a) for 
the Java Sea and Lee (1974) for Hong Kong. See Sections 2 and 6.2 for global and broader 
references. 

6.2.4 Threadfin breams, Nemipteridae (Figure 13) 

Three genera have been reported from the region, namely Nemipterus, Scolopsis and 
Parascolopsis. The first genus is the most important in terms of quantity and commercial value. 
The total number of species occurring in each of the genera are 20, 11 and 2 respectively. The 
important species of the genus Nemipterus include N^ hexodon, N_._ japonicus, N_._ marginatus, 
N. nematophorus . N. peronii and N. nemurus. Besides these, Scolopsis taeniopterus is also common 
in the commercial catch. Threadfin breams are most abundant at the intermediate depth zone ranging 
from 30 to 60 m (Figure 13). 

It is to be noted that 10 species of this group have been studied so far, which is a 
relatively larger number in comparison with the other demersal fish groups studied. However, 
detailed research has been limited to the Gulf of Thailand (Table 4). 



4/ 
\J Recently classified mostly as Paracaesio spp. and partly as Pinjalo spp. 

4/ 
2f Recently classified as Symphorus spp. 

^/ Recently classified as Lutjanus lutjanus 

4/ Reference FAO Species Catalogue on snappers of the world. FAQ Fish.Synop. t ( 125)Vol.6: 208 
(Allen, 1985) 
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The following literature refers specifically to threadfin breams in the region: Boonwanich 
(1980, 1981) for the Andaman Sea, Amornchairojkul et al. (1982), Tsarankura and Pariyanond (1963), 
Rugvichai (1977), Thumnyom and Charnprasertporn (1977), Vadhanakul (1980, 1981) for the Gulf of 
Thailand, Weber jet al. (1977) for east Malaysian waters, Pauly and Martosubroto (1980) for the 
western Kalimantan waters and Arce (1981) for the Visayan Sea. See Sections 2 and 6.2 for global 
and broader references. 

6.2.5 Bigeye snappers, Priacanthidae (Figure 14) 

There is only one genus in this group comprising three species, two of which are of high 
commercial value: Priacanthus tayenus and P^ macracanthus. The first species is more abundant 
than the second. Bigeye snappers are distributed widely over the region, but large concentrations 
are usually found at the intermediate depth zone ranging from 30 to 60 m. They are occasionally 
found in large concentration in deeper zones, but only in certain areas (Figure 14). 

Many biological features of this group have been relatively well studied. It is notable that 
information for P^ tayenus is available mostly in the Gulf of Thailand while that for 
P. macracanthus is only in the Java Sea (Table 4), a situation that needs future clarification of 
the reasons involved, particularly regarding their distribution patterns in the entire region. 

The following literature refers specifically to bigeye snappers in the region: Chomjurai 
(1970) and Wetchagarun (1971) for the Gulf of Thailand and Nugroho et_ aJ. (1983) for the Java Sea. 
See Sections 2 and 6.2 for global and broader references. 

6.2.6 Groupers, Serranidae (Figure 15) 

This group is represented by nine genera and 42 species in the region. The genus Epinephelus 
is considered to be the most important in terms of abundance and commercial value. There are 
21 species of Epinephelus in the region, four of which - E*_ awoara, E^ megachir, E^ sexfasciatus 
and E. tauvina - are commonly found in the commercial catch. The distribution pattern is variable 
by species and appears to be rather random, lacking a consistent relationship between abundance and 
depth of habitat (Figure 15). 

Information on the biological features of this group is very limited in terms of both the 
number of species examined and the localities surveyed (Table 4). It is hoped that more extensive 
studies will be undertaken in the near future to meet industrial requirements as the importance of 
these species for mariculture material is rapidly growing in many countries in the region. 

The following literature refers specifically to groupers in the region: Tan (1974) and Tan 
and Tan (1974) for the South China Sea, and Intong (1980a) for the Gulf of Thailand. See Sections 
2 and 6.2 for global and broader references. 

6.2.7 Croakers, Sciaenidae (Figure 16) 

Fifteen genera of croakers have been reported in this region. However, the fish of commercial 
value are limited to a few genera and species. They are composed mostly of Johnieops s i na , J_^ 
dussumieri Otolithes ruber and Pennahia macrocephalus (Table 1) and are generally abundant TiT 
shallow waters down to 30 m deep (Figure 16). 

Information on the biological features of the fish is very limited. This is due mostly to 
their lesser commercial value although substantial amounts are usually being landed. The fish in 
the Gulf of Thailand have only been intensively studied for various biological items (Table 4). 

Only Phettongkam and Thasananukulkuj (1972) refer specifically to croakers in the region. 
See Sections 2 and 6.2 for global and broader references. 

6.2.8 Lizardfish, Synodontidae (Figure 17) 

Lizardfish in the region is represented by only one genus, jSaurida. Among nine species found 
in region, the two are of high commercial value: S^_ wanieso=? and S . undosquamis. They are 
distributed widely in both shallow and deep waters, but the largest concentration is usually formed 
around the intermediate depth zone at about 30-60 m (Figure 17). 



y A synonym, Otolithes argenteus 
2j A synonym, Saurida tumbil 
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Information on biological features of this group has been collected from relatively many areas 
in the region. However, detailed studies have only been made for the Gulf of Thailand and Manila 
Bay (Table 4). 

The following literature refers specifically to llzardfish in the region: Boonwanich and 
Amornchairojkul (1982) for the Andaman Sea, Charnprasertporn (1979), Chomdej (1966), Intong (1971, 
1976), Meemeskul and Boonwanich (1982) and Shinoda and Intong (1977) for the Gulf of Thailand, and 
Tiews , Nines and Ronquillo (1972) for the Philippines. See Sections 2 and 6.2 for global and 
broader references. 

-- / (Figure 18) 

The most important groups of shrimp resources in the region are Penaeus and Metapenaeus spp. 
It should be noted that about 70 percent of the total shrimp catch are caught in a mixture of 
several species. The common and commercially important species include banana prawn (Penaeus 
merguiensis), Indian white prawn (P. indicus), western king prawn (P. latisulcatus) , giant tiger 
prawn (P. monodon) , green tiger prawn (P. semisulcatus) , Jinga shrimp, (Metapenaeus af finis) , 
yellow shrimp (M. brevicornis) , greasyback shrimp (M. ensis) and bird shrimp (M. lysianassa). 

Besides these larger shrimps, small-size pelagic shrimps of the genus Acetes also occur 
abundantly over the entire region. They prefer the neritic environment and form dense shoals in 
the waters close to shore in specific areas and seasons. It should be noted here that the Western 
Central Pacific, including this particular region, is the most productive among the world oceans 
for pelagic shrimps. Major species traditionally harvested include northern mauxia shrimp (Acetes 
chinensis). Tsivakihini paste shrimp (A^ erythraeus), Jawla paste shrimp (A., indicus), Taiwan 
mauxia shrimp (A. intermedius) , akiami paste shrimp (A. japonicua) , Alamang shrimp (A. sibogae) and 
Jembret shrimp (A. vulgaris). The global reviews on the biology and ecology of pelagic shrimps and 
the fisheries have been well documented by Omori (1974, 1975). However, too little attention has 
been paid so far by local institutes, and Improvement is awaited as pelagic shrimps are very 
important not only for direct human consumption but also as food items in the fish communities in 
the region. 

The shrimp resources as a whole are widely distributed throughout the region, but large 
concentrations are confined mostly to thr nearshore waters especially where there is substantial 
discharge of fresh water (Figure 18). 

Many research institutes in the region recently initiated intensive studies on the biology of 
commercially important species. These studies have focused mostly on several productive areas such 
as the Gulf of Thailand, Manila Bay, the Arafura Sea, the Java Sea and the waters along Brunei and 
East Malaysia. The information on biological features of various species acquired so far are given 
in Table 5. 

In addition to the global, references mentioned in Section 2 of this paper, the following 
literature refers specifically to shrimps in the region. 

(i) Overview 

(1) Resources and fisheries: 

Mistakidis (1973) and SCSP (1980) for the South China Sea, Kungvankij t al. (1973a) 
for the Andaman Sea, Vibhasiri (1984) for the Gulf of Thailand, Weng (1978) for 
Malaysia, Simpson and Chin (1978) for Sabah, Malaysia and Naamin (1984) for the 
Arafura Sea. 

(2) Biology in general: 

Holthuis (1980) for the entire region, Chaitiamvong (1980) and Vibhasiri and 
Kongmuang (1976, 1976a) for the Gulf of Thailand, Dwiponggo and Pauly (in press) for 
Indonesia, Currie (1982) for the Burnei estuary, and Tiews, Bravo and Ronquillo 
(1972) for Manila and San Miguel Bays. 

(3) Spawning and larvae: 

Kungvankij (1973) for the Andaman Sea, Pathansali et_ aJN (1974) for the Malacca 
Strait, Thubtimsang (1977), Thubtimsang and Meechukhan (1976) and Thubtimsaeng 
(1978, 1978a) for the Gulf of Thailand and Martosubroto (1977) for the Java Sea. 

I/ The English and scientific names employed in this sub-section are those defined in FAO species 
catalogue on shrimps and prawns of the world (Holthuis, 1980) 
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(11) Specific species groups 

(1) Penaeus spp. 

Chaitiamvong and Thaiprayoon (1978) and Hutasing (1974) for the Gulf of Thailand, 
Badrudin (1978) for northwest Sumatra, Martosubroto (1977) for northwest Java, 
Adisusilo (1983) for Cilicap, Indonesia, and Sumlono (1983) and Naamin (1984) for 
Irian Jaya, Indonesia. 

(2) Metapenaeus spp. 

Chaitiamvong and Thaiprayoon (1977, 1978a, 1979) and Chaitiamvong and Phunwichian 
(1980) for the Gulf of Thailand. 

(3) Acetes spp. 

Omori (1974, 1975) for the entire region and Chaitiamvong (1980a) for the Gulf of 
Thailand. 

6.4 Cephalopods- (Figures 19 and 20) 

The important cephalopod resources in the region are squids and cuttlefishes. Less attention 
has been given to the utilization of octopuses either by fishermen or consumers. Among these 
groups, four species of squids (Indian squid, Loligo duvauceli; swordtip squid, L*_ edulis; mitre 
squid, L._ chinensis; and bigfin reef squid, Sepioteuthis lessonlana) and two species of cuttlefish 
(pharaoh cuttlefish, Sepia pharaonis; and curvespine cuttlefish, S. recurvi rostra) are commonly 
found in commercial catches. They are widely distributed in both coastal and offshore waters 
(Figures 19-20). 

Although squids and cuttlefish are generally considered to have acquired both the pelagic and 
demersal life forms, they are mainly caught by trawl in the region, which means that the pelagic 
form has been scarcely utilized. The recent development of dipnet and mid-water trap squid fishing 
in the Gulf of Thailand is to be noted in this regard, as it uses the pelagic form of squids in 
offshore waters. 

Information on the biology of these resources in the region is scanty and limited to the Gulf 
of Thailand. They are summarized in Table 6. 

In addition to the global references mentioned in the Section 2 above, the following 
literature refers specifically to cephalopods in the region. 

(1) Overview: 

Chikuni (1983) and Roper, Sweeney and Nauen (1984) for the entire region, Cholatarn 
(1978), Supongpan (1984) and Supongpan and Kongmuag (1976, 1976a) for the Gulf of 
Thailand. 

(2) Squids: 

Chotiyaputta (1982) for the Gulf of Thailand and Lattff (1982) for Malaysia. 

(3) Loligo spp. : 

Rattanaanun (1977, 1980) for the Gulf of Thailand and Marzuki (1983) and Marzuki et_ aJ . 
(1983) for Lombok, Indonesia. 

7. DISCUSSION 

It is recognized that the major fishing grounds for many important resources are widely spread 
out in the coastal waters of the region (Figures 3 to 20). However, intensive fishing is generally 
concentrated in nearshore waters shallower than 60 m deep. Fishing on some stocks like coastal 
tunas and king mackerels extends, on the other hand, further to offshore waters. Some demersal 
fish in deeper waters are also exploited on coral reefs, but the deeper parts of continental 
shelves generally remain unused. It is thought that the concentration of fishing in many nearshore 
waters in the region may be the result of the small-scale nature of the local fisheries, which 
depend strongly on the coast or shallower sea bottom. The availability of resources decreases, as 



\J The names employed refer to FAO species catalogue on cephalopods of the world (Roper, Sweeney 
and Nauen, 1984) 
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a matter of course, with increases in sea depth. However, this may not be the critical limiting 
factor on the expansion of fishing ground further offshore. It is believed accordingly that sub- 
stantial amounts of both demersal and pelagic fish would be taken even in the offshore waters in 
the region where no intensive fishing has been attempted so far. 

The results of a few exploratory fishing trials in offshore waters carried out in the past 
indicate the abundant distribution of some demersal fish stocks on the deeper part of the conti- 
nental shelves. They include red snappers, groupers and threadfin breams. There may be sub- 
stantial demersal fish stocks in the other offshore areas where such trials have not been made. 
The results of larval survey also suggest the substantial distribution of pelagic fish resources in 
offshore waters (Vattanachai , 1974; Termvidchakorn, 1983). In this regard, further research and 
studies are strongly recommended, and particularly on the relationship between inshore and offshore 
stocks. 

As was stated in the introductory part of this paper, the geographic distribution maps pre- 
sented here were prepared on a species group basis combining the information on major species in 
each group together. Each illustration looks like a very broad distribution over the region without 
any disruption or separation of the stocks. However, it is known that the distribution range 
generally differs substantially by species in each of the species groups referred to, as is the 
case for those in the Gulf of Thailand (Pramokechutima, 1978). The species composition of existing 
resources and of commercial catches therefore vary greatly by area. It is also well known that 
many species in the region are composed of several different stocks (FAO/SEAFDEC , 1985). In this 
regard data collection should be intensified in the future to examine the range and pattern of the 
distribution of specific stocks. 

Another constraint is the lack of a firm basis for the species identification of many species. 
This is due first to the tropical nature of the resources, i.e., nmltispec.ies with lesser raorpho- 
metric variation, and second to the insufficiency of the research activities carried out so far in 
the region. Even if the fish are limited to a few commercially important species, e.g., Decapterus 
spp. , concensus on the species identification of their scientific names has not yet been 
established in the region, as was discussed at the FAO/SEAFDEC Workshop on shared stocks in 
Southeast Asia (FAO/SEAFDEC, 1985). It is extremely difficult to improve the situation in the 
immediate future due to the complexity of the subject and to the necessity of difficult work. 
However, the importance of continuous and intensive research and study on this particular subject 
needs to be re-emphasized. 

A lot of biological information was summarized in this paper for a large number of species 
(Tables 2-6). However, a gap in the knowledge still remains in terms of the coverage of both the 
subjects and localities in the region. Although various intensive studies were carried out for 
several important stocks, they concentrated generally on a few limited areas. Knowledge is still 
seriously lacking in many areas, especially for the central to eastern and northern parts of the 
region. It is recommended that more attention be paid to the biological research of the resources, 
and particularly of commercially Important stocks. These include mackerels, round scads, sardines, 
carangids, coastal tunas and shrimps. Similar activities should be expanded to the resources that 
have not yet been intensively harvested, but which are believed to become very important in the 
near future. These may include anchovies, squids, cuttlefish and octopuses. 

Among the many biological items, growth, mortality, feeding habit and spawning season have 
been relatively intensively studied. However, the data are generally limited to the western part 
of the region, the Gulf of Thailand, the Malacca Strait and the Java Sea. Furthermore, spawning 
ground, first maturity and life span, which are also very important parameters for assessment 
purposes, have not been intensively studied. It should be noted again that knowledge on these 
features in the central to eastern and northern parts of the region remains meager and the 
importance of future study needs to be emphasized. 

It is to be noted that the magnitude and quality of the studies vary according to the area 
surveyed. This may be the result of many factors including the complexity of the environment and 
the resources in the areas surveyed, sampling techniques and the method of analysis employed, etc. 
It is hoped, in this regard, that knowledge on the biology of important resources will be obtained 
for the entire region, first on a well-balanced basis for geographic coverage and second on a 
compatible basis in terms of the minuteness and preciseness among the areas/institutes concerned. 
It is expected that this paper will be useful as a guidepost in this respect. 

The information on the migratory patterns of pelagic fish is also very sparse and fragmentary. 
Although the available information has been compiled and given in Figure 21 , it is very tentative 
for the reasons mentioned above. Through tagging experiments carried out by the research institute 
in Thailand, the Indo-Pacific mackerel (Rastrelliger brachysoma) was confirmed to migrate sea- 
sonally in the Gulf of Thailand. The experiments also suggest that a fairly demarcated range of 
the distribution of the fish exists in the Gulf, from the inner part to the northwest coast, which 



falls entirely in Thai Juriedictional waters. The fish in the Malacca Strait, on the other hand, 
migrate seasonally across the jurisdictional border between Thailand and Malaysia. There are many 
stocks in the other waters of the region that show short-distance migration and displacement within 
local waters in conjunction with spawning and feeding. These include anchovies in Manila Bay and 
the Strait of Singapore; sardines in Manila Bay, the Samar Sea and the Bali Strait; many demersal 
fish in the waters off Sarawak and Peninsular Malaysia and the northwestern part of the South China 
Sea. Shrimps in the Brunei Bay show a similar displacement pattern, and the same is probably true 
for the many other shrimp stocks in the region. 

The distribution and migration patterns of fish sometimes raise further complicated problems 
in harvesting and managing these resources as shared stocks in both the migratory and non-migratory 
as well as the "transboundary" modes. This has become one of the focal points of resource 
management for all the countries in the region since national jurisdiction was extended to 
200 miles. In fact, there are probably at least 40 stocks currently being shared by two or more 
countries as identified at the FAO/SEAFDEC Workshop on shared stocks in Southeast Asia 
(FAO/SEAFDEC, 1985). The biological aspects of these stocks were discussed and the major direction 
of future research was clarified at the Workshop. The principal requirements for the research of 
shared stocks are quite identical to those for stock assessment in general. However, the priority 
areas specifically identified were the geographic limits of distribution, migration and 
displacement and the location and timing of spawning. Improvement in the quality and timeliness of 
fishery statistics is another essential issue to be tackled in the immediate future, as was also 
discussed at the Workshop. It is hoped, in this regard too, that this paper will stimulate an 
improvement in research in the region. 

The strengthening of international cooperation among the institutes and the scientists 
concerned should also be pursued. Collaboration in research and study, including frequent and 
close communication, would undoubtedly push forward not only resources appraisal and management but 
also marine sciences in general for the region. 

Finally, apart from the intra-species biological features of Important fish resources 
mentioned above, the importance of inter-species functions in the fish community, including those 
of trash fish, also needs to be emphasized. In the combination of multispecies resources and 
multigear fisheries, both distinctive features of this particular region, as was already mentioned, 
the species composition of the fish community in the region could easily be considerably changed. 
In fact, there have been several clear indications of this phenomenon in the demersal fish 
community in the Gulf of Thailand (Ritragsa, 1976; Pauly, 1979). It has generally been accepted by 
many scientists that the decline in the commercially important larger size finfish would hove 
resulted in a substantial increase in the other species, e.g., cephalopods and smaller size trash 
fish. However, studies on these inter-species aspects of the fish community have scarcely been 
made so far due first to the lack of adequate information and second to the extremely high 
complexity of the subject and approach (Pauly and Murphy (eds.), 1982). This is a long-terra 
target, and the scientists and institutes in the region need to keep this in mind for the future 
research. 
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Table 1 

Occurrence of tiajor species groups and species in the region 
(1) Coastal pelagic fish. See Section A for annotation and Sections 2 and 6.1 for references 



Family and genus 


Number 
of 
species 
involved 
in genus 


Species of commercial value reported from countries 


Species 


0) 


S 


t-s 


Indonesia 


Kampuchea 


Malaysia 


Philippines 


Singapore 


Thailand 
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FAMILY CAKANGIDAE 
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A. kalla 
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4- 
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4- 
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A. mate 


Carangoides 


C. malabaricus 
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- 




: 
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Caranx 


D. macroBoma 


Decapterus 

Elagatis 
Gnathonodon 


D. maruadsl 


D. russelli 


M cordyla 


Naucrates 


S. lysan 








; 






+ 




Scomberoldes 
Selar 


S. boop 


Selaroides 


S. crumenophthalmus 


S. malam 




+ 














4- 




S.L leptolepis 
S. nigrofasciata 


Seriola 




4- 
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4- 






4 




Seriolina 


Trachinotus 


T. Japonicus 


Trachurus 


Ulva 


- 


FAMILY CLUPE1DAE 
Anodontostoma 


2 

1 
1 
2 
4 
5 
3 
1 
1 
1 
11 

2 


D. acuta 




4- 




* 
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4- 
4- 
4- 




4 

4- 
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4 


DusBumierla 
Escualosa 
Herklotslchthys 
Hilsa 
Ilisha 
Nematalosa 
Opisthopterus 
Pellona 
Raconda 
Sardinella 


S. flmbriata 


Ambligaster 
Spratelloides 


S. gibbosa 
S. leiogaster 


S* loniceps 


A. sirm 
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FAMILY ENGRAULIDAE 
Coilea 
Setipinna 
Stolephorus 

Thrissina 
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8 
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S. heterolobus 
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+ 
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4- 
4- 


4- 
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Thryssa 
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Table 1 (1) (continued) 
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in genus 
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3, 
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.2 
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fS 


01 
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Acant hocy b ium 
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Euthynnus 
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E. affinis 






















Raj3trelliger 


3 


R. brachysoma 
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R. kanagurta 






















Scomber 
Scomberomorus 


2 
5 


S. commerson 






















Thunnus 


5 


T. tonggol 























Table 1 (continued) 
(2) Demersal fish. See Section 4 for annotation and Sections 2 and 6.2 for references 





Number 
of 


















10 








Family and genus 


species 
involved 
in genus 


Spec ic*t> 
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M 


00 
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ai 

>> 
CO 


(X 
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FAMILY LEIOGNATIDAE 


























Gazza 
Leiognathus 


1 
20 


G. minuta 




4 


+ 


* 
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4- 
4- 
4- 
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4- 
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L. bindus 


L. blochil 


L. brevirostris 






L. equulus 
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4- 
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Secutor 
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L. splendens 
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4- 
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Lut Janus 
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L. argentimaculatus 




4. 
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4 






L. 4ohni 
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L. lineolatus 
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L. malabaricus 
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-H 
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L. sebae 
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L. sangulneus 




4- 
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Pristipomoides 


4 

7 
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L. vitta 
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4- 
4- 




P. typus 


Casio 
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Glabilut janus 


FAMILY NEM1PTERIDAE 


























Nemipterus 


20 


N. hexodon 




* 
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4- 

4- 
4- 


4- 
4- 




4- 
4- 
4- 
4- 


4- 


N. Japonicus 


N. nematophorus 


N. peronli 


Scolopsis 


11 


N. nemurus 








4- 




4- 
4- 
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S. taeniopterus 


Parascolopsis 


2 


" 
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Table 1 (2) (continued) 



Family and genus 


Number 
of 
species 
involved 
in genus 


Species of commercial value reported from countries 


Species 


H 



1 


J 


Indonesia 


0> 

JS 
U 


Malaysia 


Philippines 


Singapore 


Thailand 


1 

H 


FAMILY SC1AEN1DAE 
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2 
1 
2 
1 
3 

6 

1 
4 
4 
2 

1 
4 
1 
2 
1 


D. russelli 




+ 




^ 




: 






* 


f 


Chrysochir 
CoUichthye 
Dendrophysa 
Johnieops 

Johnius 


J. sina 


J. dussumieri 


0. argenteus 


Kathala 


Nibea 
Otolithes 
Otolithoides 
Panna 
Pennahia 
Protonibea 
Pterololithes 
Pseudosciaena 


P. macrocephalus 


- 




FAMILY PRI ACANTHI DAE 
Priacanthus 


3 


P. macracanthus 




+ 


+ 


+ 






* 


+ 


; 


+ 




ZJL tayenus 














FAMILY MULLIDAE 
Upeneus 

Mulloldichthys 
Parupeneus 


7 

1 
6 


UJL bensasi 
U. moluccensis 




- 


* 


- 




+ 


+ 




+ 


+ 


U. sulphureus 


- 


FAMILY SERRANIDAE 
Cephalopholis 
Cromiloptes 
Epinephelus 

Plectopomus 
Promicrops 
Variola 
Serranus 
Anyperodon 
Aethaloperca 


8 

1 
21 

5 
1 
3 
1 
1 
1 


E. awoara 






+ 


-1- 




; 


: 




: 


^ 


E. sexfasciatus 


E^ tauvina 


FAMILY SYNODONTIDAE 
Saurida 


9 


S. tumbil 




* 




* 




: 


: 




t 


* 




S^ undosquamis 
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Table 1 (r.ontinued) 
(3) Shrimps. See Section 4 for annotation and Sections 2 and 6*3 for references 





Number 
of 


















CO 








Family and genus 


species 
involved 
in genus 


Species 


H 


1 


i 


Indonesia 
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Malaysia 


Philippine 


Singapore 


Thailand 


i 

fH 


FAMILY PENAEIDAE 


























Penaeus 
Metapenaeus 


11 
14 


P. indicus 


+ 


+ 


* 


; 


; 


+ 


* 




* 




P. latisulcatus 


P. merguiensis 


P. monodon 
P. semisulcatus 


4- 


+ 




+ 


-1- 


M. affinis 




+ 




+ 








M. brevicornis 


+ 






+ 


+ 


f 






^ 




M. ensls 


Parapenaeopsis 
Trachypenaeua 
Metapenaeopsis 


13 
4 

7 


M. lysianassa 


^ 






^ 




I 


4 




4- 




P. sculptills 


T. fulvus 


M. strldulans 


Atyopenaeus 


2 


- 






















P a r ap e n a e u s 


1 


- 






















Solenocera 


3 


S. subnuda 


+ 






* 




* 















Table 1 (comimied'i 
(4) Cephalopoda. See Section 4 ior annotation and Sections 2 and 6.4 for references 
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to 








Family and genus 


species 
involved 


Species 


H 




OD 


CO 
H 
(0 
0) 


1 


n) 

ID 


H 
(X 

cx 


01 

g, 


s 


i 




in genus 




CO 


1 
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H 
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ff 
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H 

rt 


0) 
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FAMILY LOLIGINIDAE 


























Loligo 


4 


L. duvauceli 






+ 


+ 




+ 


f 




4- 








L. edulis 






+ 


+ 




+ 


-- 












L. chinensis 






+ 


4- 










4- 


4- 


Sepioteuthis 


2 


S. lessoniana 






+ 












4- 


4- 


Symplec t o t eut his 


1 


- 






















Cranchia 


1 


- 






















Dory teu this 


1 


- 






















Nototodarus 


1 


~ 






















FAMILY SEPEIDAE 


























Sepia 


8 


S. pharaonls 














f 




4- 








S. recurvirostra 














4- 




4- 




Sepiella 


2 


- 






















FAMILY OCTOPODIDAE 


























Octopus 


^a/ 


0. membranaceus 


















4- 








0. dollfusi 


















4- 




Cistopus 


it/ 


~* 























a/ Although three other species are believed to be widely distributed in the region (Chikuni. 1983, 
Roper, Sweeney and Nauen (1984), much attention has not been paid by fishermen 

b_/ Clstopus indicus is also believed to be abundantly distributed in the region (Ibid.) , but neither 
academic nor industrial confirmation of this has been made 
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